Effects of the calcium antagonists diltiazem, verapamil and nitrendipine on the contractile responses of guinea-pig isolated ileum to electrical stimulation or carbachol.
The effects of the organic Ca2+ antagonists nitrendipine, verapamil and diltiazem on the cholinergic contractile responses induced by field electrical stimulation or carbachol (0.1 microM) and on contractions evoked by high concentration KCl (30 mM) were studied in isolated preparations from the guinea-pig ileum. The three Ca2+ antagonists dose-dependently suppressed the contractile responses showing the same order of potency (nitrendipine greater than verapamil greater than diltiazem) with the three different types of stimulation. Comparison of the IC50 values of the Ca2+ antagonists for carbachol-, KCl- and electrically-evoked contractions demonstrated that the carbachol-evoked contractions were most sensitive to the inhibitory action of the antagonists tested. The presynaptic inhibitory effect of (Met)enkephalin (10 nM) on the electrically-evoked cholinergic contractions was only slightly potentiated by high concentrations (1 or 10 microM) of nitrendipine and diltiazem and remained unchanged by verapamil. The results suggest that the Ca2+ antagonists tested block mainly the carbachol-activated L-type Ca2+ channels on the smooth muscle cells, while the effects on the N-type Ca2+ channels are insignificant, except for the high concentrations of nitrendipine and diltiazem.